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Abstract 
The purpose of this study is to measure the impact of teaching which is carried out with interactive computer simulations on 
students’ beliefs about physics and achievement of physics. The research has been carried out in 2008-2009 academic year fall 
semester at Selcuk University Ahmet Keleúo÷lu Education Faculty on 152 students who studied General Physics 1 Course. For 
the study a survey called “Colorado Learning Attitudes about Science Survey” (CLASS)  was used. In addition a success test has 
been used to measure students’ success on Physics. As a result of analysis data obtained from the research, it was seen that the 
courses with interactive simulations have a positive effect on students’ beliefs about physics and physics achievement.  
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1. Introduction 
Since the emergence of microcomputers, educators and researchers have been trying to explore and develop uses of 
computers in classrooms and create new application areas. Today, in most universities computers are used in the 
field of physics education. Computers offer many presentations and opportunities to facilitate lectures in large-scale 
classrooms. In addition, computers create study environment allowing students to study individually and encourage 
them. One of the most important use areas of computers in physics education is that, when applied in laboratory 
experiments and on difficult concepts related to the teaching of physics, it gives the opportunity of straightforward 
teaching. What is more, data in experiments can be collected using computers as aids in laboratories and this data 
can be displayed simultaneously and analyzed. Apart from collecting data, one of the important use areas of 
computer is the education and training process run by simulations (Sokoloff, & Thornton, 1997; Steinberg, Oberem, 
& McDermott, 1996; Zacharia, & Anderson, 2003). With the help of a powerful simulation many of physics 
subjects which are difficult to teach and transfer can be made simpler and clearer. Also, some experiments which are 
difficult to make or hard for the students to understand in a real laboratory can be made much simpler with the help 
of simulations. In this way physics courses are becoming a fun and immersive. This affects students’ thoughts about 
physics and their courage significantly. Many computer simulations prepared nowadays allow students to learn 
physics concepts and let them have manual skills in virtual environments that can only be acquired in real 
laboratories. Many researches have shown that they are more successful in courses run by these simulations 
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(Zacharia, & Anderson, 2003; Finkelstein,  Perkins, Adams, Kohl, & Podolefsky, 2004; Baily, & Finkelstein, 2009). 
However, as well as students’ learning the concepts related to physics, their attitudes and beliefs gained in education 
process has an important place. The studies done in the last decade, show that the experiences of students in the 
classroom affect their attitudes and beliefs (Redish, Saul, & Steinberg, 1998; Halloun, 2001; Elby, 2001). For this 
purpose, it is needed to examine that different teaching methods affect the students’ beliefs about physics and 
learning physics. In this study, it was examined how physics lessons run by computer simulations affect students’ 
beliefs on physics. 
2. Method 
The research has been carried out in 2008-2009 academic year fall semester at Selcuk University Ahmet Keleúo÷lu 
Education Faculty on 152 students who studied Physics 1. at departments of physics, chemistry, science and 
computer teaching. Of these groups for the students contained in the computer and chemistry teaching departments 
lessons were run by traditional teaching methods, on the other hand for the students of physics and science 
departments lessons were run by computer simulations. For simulations it has been benefited from Java and Flash 
simulations prepared by PHET (2008) group. In Figure 1 pictures of some used simulations were given. To 
determine the success of the groups multiple choice achievement test consisting of 20 questions was used. For the 
reliability of the test Į coefficient was calculated as 0.87. Achievement test were applied to groups before and after 
application. Collected data was compared with pre and post test achievements. In addition, to determine the groups’ 
beliefs on physics and physics learning before application, five-grade Likert type scale (CLASS) consisting of thirty 
eight items was used (Adams, Perkins, Podolefsky, Dubson, M., Finkelstein, & Wieman, 2006). The scale has five 
sub-dimensions. They are respectively the conceptual understanding (conceptual physics has a structure), 
mathematics and physics relationship (equations represent the concept), to understand / strain (I do efforts to 
understand physics), real-world relationship (physics explain world events) and personal interests (physics has an 
important place in our lives). Survey as in achievement test was distributed before and after application and 
students’ pre and post beliefs were determined. For each dimension the percentages of the points were calculated 
over groups’ expected responses. Calculating the differences of these beliefs before and after the application, 
improvements in the groups’ beliefs were observed. Obtained data is presented in the graph. Looking at the 
correlations between groups’ beliefs and their achievement test gains, it was searched that what kind of effect 
different teaching techniques have on the relation between students’ beliefs and success.  
 
 
The moving man     Energy skate park 
 
Figure1: A representation of the simulations used in the study (PHET, 2008) 
 
3. Findings and Comments 
In figure 2 average pre and post achievement test scores of the groups can be seen. The Anova analysis comparing 
pre-achievement test scores of the groups is as in table 1. According to the table there is not a significant difference 
between average pre-achievement test scores of the groups (F3-148=1.665, P>0.05).  
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Figure 2: Average pre and post achievement test scores of the groups 
 
Table 1:  Anova analysis of pre-achievement test of the groups 
 
 
Sum of 
Squares df 
Mean 
Square F Sig. 
Between Groups 39,785 3 13,262 1,665 ,177 
Within Groups 1178,530 148 7,963   
Total 1218,316 151    
 
The Anova analysis comparing post-achievement test scores of the groups is as in table 2. According to the table 
there is a significant difference between average post-achievement test scores of the groups (F3-148=16.314, P<0.05).  
 
Table 2:  Anova analysis of post-achievement test of the groups 
 
 Sum of Squares df Mean Square F Sig.
Between Groups 704,259 3 234,753 16,314 ,000
Within Groups 2129,635 148 14,389   
Total 2833,895 151    
 
Anova LSD results determining between which groups the differences are as in table 3. As can be seen in the table 
physics and science groups who studied with simulations are more successful than chemistry and computer groups 
who studied with traditional methods (P<0.05).  
 
Table 3: Anova LSD results of post-achievement test of the groups 
 
95% Confidence Interval 
I) groups (J) groups Mean Difference (I-J) 
Std. 
Error Sig. Upper Bound Lower Bound 
physics science 1,71892(*) ,86524 ,049 ,0091 3,4287 
physics chemistry 5,48302(*) ,87055 ,000 3,7627 7,2033 
physics computer 4,36336(*) ,88804 ,000 2,6085 6,1182 
science chemistry 3,76410(*) ,85364 ,000 2,0772 5,4510 
science computer 2,64444(*) ,87146 ,003 ,9223 4,3666 
computer chemistry 1,11966 ,87674 ,204 -,6129 2,8522 
* The mean difference is significant at the .05 level. 
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The findings about sub-dimensions of pre and post beliefs of the groups are as in table 4. In the table percentages of 
the points that groups have taken over the answers (expected answers) of experts (physicians) can be seen.  
  
Table 4: Findings about the pre and post beliefs of the groups 
 
Math/Physics 
Connection Personal Interest Sense Making/Effort 
Real World 
Connection 
Conceptual 
Understanding Groups 
pre post shift pre post shift pre post shift pre post shift pre post shift 
Physics 77% 80% 2,80% 73% 80% 7,00% 71% 75% 3,60% 67% 68% 0,70% 63% 65% 2,00% 
Science 72% 75% 3,00% 71% 74% 3,50% 67% 70% 2,60% 62% 65% 2,50% 60% 62% 2,30% 
Chemistry 71% 72% 1,10% 71% 74% 3,40% 65% 67% 1,40% 63% 61% -1,90% 63% 60% -3,30% 
Computer 74% 75% 1,80% 73% 75% 2,70% 66% 69% 2,80% 64% 64% 0,40% 62% 61% -0,60% 
 
According to Table 4, positive increase for all sub-dimensions has been observed on the beliefs of those who 
studied with simulations. Especially, while positive increase has been seen in the experimental groups on conceptual 
understanding level beliefs, decrease has been seen in control groups who studied with traditional methods. 
Decrease has been observed on the beliefs about sub-dimensions with real world relation of the students in 
chemistry group. Almost every sub-dimensions of experimental group developed more attitude compared to control 
group. The survey results of pre and post beliefs (overall) of groups are as in table 3. 
 
 
 
                    Figure 3: Pre and post beliefs of the groups (overall) 
 
The correlation showing the relation between the differences of average pre and post test points and the differences 
of pre and post beliefs is as in Table 5. When the relation between success gains and belief increase is considered on 
the table, it can be seen that physics and science groups who studied with computer simulations have positive and 
significant relation (p<0.05).  
 
Table 5: The correlation between achievement gains and beliefs of the groups 
 
Gain of beliefs Gain of achivement test 
 
Gain Std. Error Gain Std. Error 
Pearson 
correlation P 
physics 4,3514 1,66811 9,6757 4,38466 0,358 0,029* 
science 4,3000 1,15036 7,6000 3,76761 0,326 0,040* 
chemistry ,9744 1,83954 4,1538 4,59140 -0,247 0,129 
computer -,2778 1,34378 6,3333 5,27528 0,216 0,206 
Total 2,3750 ,77213 6,9211 4,90374   
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4. Conclusions and Recommendations 
 According to our analysis, it has been seen that the groups who study with computer simulations are more 
successful than those who study with traditional methods. In addition, the analysis that we have made regarding 
beliefs of the groups show that the teaching methods play a role on students' beliefs. According to the analysis 
results, it can be seen that there is a positive relation between the beliefs and achievements of the groups. These 
results are thought to stem from the teaching method with computer simulations. In addition, in the analysis of the 
beliefs of groups, a better growth is observed about the sub-dimensions of the survey on the experimental group 
students' “conceptual understanding”. At this stage a decrease in the students of control group were observed. Also, 
a decrease has been observed on the beliefs of “real world connection” stage for the students of chemistry group 
consisting control group. These our results are supported by a similar study. In their study, Perkins et al. (2004) 
observed positive correlations between student beliefs and conceptual learning gains, and said that students who 
come into a course with more favorable beliefs are more likely to achieve high learning gains (Perkins, Adams, 
Finkelstein, Pollock, & Wieman, 2004). According to these results, we can say that essential environmental 
conditions should be supplied for the application of such a method which has both got effect on students’ beliefs 
about physics and their success. Furthermore, we believe that traditional methods and single straight channel 
teaching methods should be avoided as soon as possible. 
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